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(54) METHOD FOR DRIVING SURFACE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To make the average luminance of a 
scanning line uniform by cyclically shifting the 
correspondence of each bit of a digital image signal and 
a sub- field between continuous n (n is integer >2) 



scanning lines. 

CONSTITUTION: In the (4k+1)th scanning line (k is 
integer >0), the correspondence from a first sub-field is 
established in order from the most significant bit of a 
digital image signal down. In the (4k+2)th scanning line, 
(4k+3)th scanning line and (4k+4)th line, the 
correspondence from the third sub-field, the fifth sub- 
field and the seventh sub-field, respectively, are 
established in order from the most significant bit of the 




digital image signal. Thus, because the average 
luminance of 4 continuous scanning lines is made 
uniform time-wise within a field even for the image of 
any gradation if the digital image signal and the sub-field 
are made to correspond, a suitable moving image display 
is established in the surface display device for which a 
sub-field method is used. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



JP,08-237578,A [CLAIMS] 

Page 1 

* NOTICES * 

1 .This document has been translate h„ ™ 

precisely. tau,slated b y co mputer. So the translation may not reflect the „ ■ ■ , 

2 **** Qhnu/c fh^ . f . y ot renect the original 

3.1n thetal „t I"? °" " 0t trans,ated ' 
swings, any words are not translated. 



CLAIMS 



field of eafh <Sw2££S£ET ° f ^ ° f the "iWtetoS? Am0 ° S " SCa " 



t 

JP,08-237578,A [DETAILED DESCRIPTION] 



Page 1 of 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention offers the means suitable for an improvement of the gradation 
method of presentation about the actuation approach of a flat-surface indicating equipment, especially a 
plasma display. 
[0002] 

[Description of the Prior Art] In conventional plasma display equipment, the actuation approach called 
the shown subfield method which is shown in JP,4- 195087, A etc. as the approach of a gradation display 
is used. It explains referring to a drawing about this approach below. 

[0003] Drawing 5 is a timing diagram which performs a gradation display by dividing into two or more 
subfields the 1 field which displays one screen, and controlling the luminescence time amount of each 
subfield. Drawing 5 divides the 1 field into eight subfields, and shows the case where 28 = 256 
gradation is displayed. As the 1 field is divided into the subfield of eight equal time amount and each 
subfield was shown in drawing 5 , luminescence time amount is weighting ******** to the order from 
the most significant bit of a digital picture signal. The pixel on each scan line can display 256 gradation 
by choosing luminescence in each subfield. 

[0004] Since luminescence actuation of each pixel can be continued between the 1 fields until a scan in 
the next field starts by adopting such an actuation approach, the rate of a luminous time ratio per each 
pixel can be raised. r 
[0005] 

[Problem(s) to be Solved by the Invention] However, when a gradation display is performed by the 
approach shown in drawing 5 , when it is the image whose field frequency is 60Hz, the time amount for 
1 / 60 seconds is needed [ the brightness of each pixel is decided in the sum total of the count of 
luminescence m eight subfields, and ] for the display of gradation. Furthermore, the luminescence 
timing in 1 field will change with gradation of the pixel to display. For this reason, when a dynamic 
image was displayed, there was a case where unnaturalness was made to perceive remarkably depending 
on an image, for a reason as shown below. The cause of these unnaturalness is explained in detail below 

[0006] The photographic subject which attracts attention exists in an image, and the case of a dynamic 
image with which a watcher follows this on a screen is considered. In such a case, with the rate of a 
motion of a photographic subject, when the observation time amount per pixel is 1 / 60 seconds or less 
it is shown that a gradation display cannot carry out thoroughly. Drawing 6 is drawing showing typically 
the situation of luminescence in the subfield of three pixels (PI ) whose brightness is level 1 29 level 
128 and level 127 (it is 10000001, 10 million, and 01 1 1 1 1 1 1 by digital display, respectively), '(P2) and 
(P3). Suppose that the point of PI to P2 and P3 was observed one by one for a short time in connection 
with a motion of the look on a screen. The counts of luminescence around the 1 field of these points i e 
average luminance, are level 129 - level 127, and the difference is small. However since the 
luminescence timing in 1 field changes with gradation to display when a motion (equivalent to A) of the 
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look from P2 to P3 is in the time of day equivalent to tl of drawing 6 , In the pixel location of P2, 
although an original brightness difference is 1 even if the last count of luminescence is 0 times in the 
pixel location of P3 and it takes the after-image property of an eye into consideration to a thing with as 
many counts which emitted light immediately before as [ 128 times ], it will be observed as a thing with 
a considerable brightness difference. 

[0007] Thus, the gradation display by the subfield method had the technical problem of making 
unnaturalness which has a considerable brightness difference between the pixels which do not almost 
have an original brightness difference perceive, when a motion of an image was followed and a screen 
was observed. 

[0008] This invention solves the above-mentioned technical problem, and aims at offering the actuation 

approach by which a natural gradation expression is obtained also in a dynamic image. 

[0009] 

[Means for Solving the Problem] in order to attain the above-mentioned object , the actuation approach 
of the flat surface indicating equipment of this invention be characterize by make it become a 
homogeneity in general among n continuous scan lines ( integer of n>=2 ) in time [ the average 
brightness of n continuous scan lines ] in 1 field by shift cyclically a response with each bit and subfield 
of a digital picture signal . 

[0010] Moreover, the actuation approach of the 2nd flat-surface display of this invention is not based on 
the gradation of a picture signal, but in general, the center of gravity of the brightness of the direction of 
time amount in 1 field of each pixel is characterized by making each bit and subfield of a digital picture 
signal correspond at homogeneity so that it may become. 

[001 1] Moreover, the actuation approach of the 3rd flat-surface display of this invention Among n scan 
lines (integer of n>=2) where the center of gravity of the brightness of the direction of time amount in 1 
field of each digital picture signal makes each bit and subfield of a digital picture signal correspond to 
homogeneity in, and follows it further in general so that it may become By shifting cyclically a response 
with each bit and subfield of a digital picture signal, the average brightness of n continuous scan lines is 
characterized by making it become homogeneity in general in time in 1 field. 

[0012] Moreover, the actuation approach of the 4th flat-surface indicating equipment of this invention is 
characterized by making a bit with large weight divide and correspond to two or more subfields in the 
response of the each bit and each subfield of a digital picture signal in addition to the actuation approach 
of the above 2nd, or the 3rd actuation approach. 
[0013] 

[Function] In the case of a dynamic image to which a watcher follows the photographic subject which 
attracts attention in an image on a screen by the 1st actuation approach of this invention, it is not based 
on the gradation of the pixel to display, but the actuation approach which reduced unnaturalness 
effectively can be offered, without making the number of subfields increase, since the average 
brightness between the approaching scan lines becomes uniform in time in 1 field. 
[0014] Moreover, the actuation approach which reduced unnaturalness easily can be offered, without 
increasing almost in cost, since it is not based on the gradation of a picture signal but the center of 
gravity of the brightness of the direction of time amount in 1 field of each pixel becomes homogeneity 
in general by the actuation approach of the 2nd publication of this invention also in the case of a 
dynamic image with which a watcher follows on a screen the photographic subject which attracts 
attention in an image. 

[0015] Moreover, the actuation approach which reduced the unnaturalness of a dynamic image further 
can be offered by combining the actuation approach of the above 1st, and the actuation approach of the 
above 2nd by the 3rd actuation approach of this invention. 

[0016] Moreover, since the center of gravity of the brightness of the direction of time amount in 1 field 
of each pixel becomes homogeneity further by making a bit with large weight divide and correspond to 
two or more subfields by the 4th actuation approach of this invention, the actuation approach which 
reduced the unnaturalness of a dynamic image further can be offered. 
[0017] 
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[Example] 

(Example 1) One example of this invention is explained hereafter, referring to a drawing. The timing 
diagram of one example which applied the actuation approach of the flat-surface indicating equipment 
of this invention according to claim 1 is shown in drawing 1 . For the number of scan lines of a flat- 
surface indicating equipment, in drawing 1 , the time amount of Km and the 1 field is [ Ts and the 
number of gradation of the time amount of Tf and one subfield ] 28 = 256. 

[0018] In drawing 1 , it corresponds from the most significant bit of a digital picture signal sequentially 
from the 1st subfield in the 4k+l position (k is zero or more integers) scan line. Moreover, by the 4k+2 
position scan line, it corresponds from the most significant bit of a digital picture signal sequentially 
from the 7th subfield in the 3rd subfield to 4k+3 position scan line in the 5th subfield to 4k+4 position 
scan line, respectively. 

[0019] Thus, in time in 1 field, if a digital picture signal and a subfield are made to correspond, even if it 
is the image of what kind of gradation, since the average brightness of four continuous scan lines 
becomes homogeneity in general, it will realize the means which makes a suitable cine mode display 
possible in the flat-surface display using the subfield method. 

[0020] Moreover, even if it replaces the response of scan line 4k+2 and 4k+3 or makes it correspond 
with three periods, 3k+l, 3k+2, and 3k+3, in drawing 1 , it cannot be overemphasized that the almost 
same effectiveness is acquired. 

[0021] (Example 2) Next, the timing diagram of one example which applied the actuation approach of 
the 2nd flat-surface indicating equipment of this invention is shown in drawing 2 . Here, only a different 
point from the conventional example is explained. 

[0022] In drawing 2 , the digital picture signal and the response of a subfield are replaced in the 1st 
subfield and the 2nd subfield. If it does in this way, since a brightness center of gravity will become the 
2nd subfield by the conventional approach in change of 127 gradation with which the center of gravity 
of the brightness of the direction of time amount changes a lot [ in 1LSB ], and 128 gradation, Since it is 
not based on the gradation of a picture signal but the center of gravity of the brightness of the direction 
of time amount in 1 field of each pixel becomes homogeneity in general also in the case of a dynamic 
image with which a watcher follows on a screen the photographic subject which attracts attention in an 
image The actuation approach which reduced unnaturalness easily can be realized easily, without 
increasing almost in cost. 

[0023] Moreover, other bits may be replaced although this example performed only exchange of the 
most significant bit and the 2nd high order bit. 

[0024] (Example 3) Next, the timing diagram of one example which applied the actuation approach of 
the 3rd flat-surface indicating equipment of this invention is shown in drawing 3 . Here, only a different 
point from the 1st above-mentioned example and the 2nd above-mentioned example is explained. 
[0025] Drawing 3 is replaced as the most significant bit and the 2nd high order bit of drawin g 1 are 
shown in the 2nd example which drawing 2 shows. The actuation approach which reduced unnaturalness 
effectively can be realized without making the number of subfields increase, since example 1 and 
example 2 effectiveness can be combined, and the average brightness between the approaching scan 
lines can be made uniform in time in 1 field and the center of gravity of the brightness of the direction of 
time amount in 1 field in each scan line will become homogeneity in general, if it does in this way. 
[0026] (Example 4) Next, the timing diagram of one example which applied the actuation approach of 
the 4th flat-surface indicating equipment of this invention is shown in drawing 4 . Here, only a different 
point from the 2nd example is explained. 

[0027] Drawin g^ sets the number of subfields to 9, divides the subfield corresponding to the most 
significant bit into two, and is made to correspond to the 2nd subfield and the 4th subfield of the one 
half of T which carry out time amount burning. Moreover, the 2nd high order bit is made to correspond 
to the 3rd subfield. If it does in this way, since the center of gravity of the brightness of the direction of 
time amount in 1 field of each pixel will become homogeneity further, the actuation approach which 
reduced the unnaturalness of a dynamic image further is realizable. 
[0028] 
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[Effect of the Invention] According to the actuation approach of the 1st flat-surface display of this 
invention, like ****, among four continuous scan lines Since the average brightness of four scan lines 
which continue by shifting cyclically a response with each bit and subfield of a digital picture signal 
becomes homogeneity in general in time in 1 field The actuation approach which reduced unnaturalness 
effectively can be realized without making the number of subfields increase. 

[0029] Moreover, the actuation approach which reduced unnaturalness easily can be realized, without 
increasing almost in cost, since according to the actuation approach of the 2nd flat-surface display of 
this invention it is not based on the gradation of a picture signal but the center of gravity of the 
brightness of the direction of time amount in 1 field of each pixel becomes homogeneity in general also 
in the case of a dynamic image with which a watcher follows on a screen the photographic subject which 
attracts attention in an image. 

[0030] Moreover, according to the actuation approach of the 3rd flat-surface display of this invention, 
the actuation approach which reduced the unnaturalness of a dynamic image further can be offered by 
combining the 1st actuation approach of this invention, and the 2nd actuation approach of this invention. 

[0031] Moreover, since the center of gravity of the brightness of the direction of time amount in 1 field 
of each pixel becomes homogeneity further by making a bit with large weight divide and correspond to 
two or more subfields according to the actuation approach of the 4th flat-surface indicating equipment of 
this invention, the actuation approach which reduced the unnaturalness of a dynamic image further is 
realizable. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The timing diagram which shows one example which applied the actuation approach of the 
flat-surface indicating equipment of this invention 

[Drawing 2] The timing diagram which shows other examples which applied the actuation approach of 
the flat-surface indicating equipment of this invention 

[Drawin g 31 The timing diagram which shows the example of others which applied the actuation 
approach of the flat-surface indicating equipment of this invention 

[Drawing^ The timing diagram which shows the example of others which applied the actuation 
approach of the flat-surface indicating equipment of this invention 

[Drawing 5] The timing diagram which applied the actuation approach of the conventional flat-surface 
indicating equipment 

[ Drawing 61 The mimetic diagram showing the situation of luminescence by the specific pixel of the 
image display device using the actuation method by the subfield method 
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